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RESEARCH:  Due to its extensive use as an explosive, hexahydro-1,3,5-trinitro-1,3,5-triazine 
(RDX) is a common groundwater contaminant at many defense-related sites.  Because of its 
wide spread use as an industrial degreasing compound, roughly fifty percent of the sites listed on 
the U.S. EPA National Priority List have groundwater contaminated with trichloroethylene 
(TCE).  There are at least five sites in the U.S. that have groundwater contaminated with 
mixtures of high explosives and TCE.  The current remediation approach is to extract this 
contaminated groundwater and treat it using granular activated carbon, which will be a long and 
costly process.  Single contaminant biodegradation of TCE and RDX has been well studied and 
can be an effective treatment method.  However, there has been no previous research examining 
the ability of mixed microbial consortia to biodegrade two contaminant mixtures of TCE and 
RDX.  The intent of this research was to make an initial assessment of the feasibility of 
biodegrading aqueous mixtures of RDX and TCE under anaerobic conditions in laboratory 
microcosms.  The major objectives of this research were to assess the ability of two different 
microbial consortia to biodegrade TCE and RDX as single contaminants and as mixtures under 
anaerobic conditions, and to determine the metabolites produced by each culture.   

This research examined the ability of two microbial cultures (anaerobic sludge and a 
facultative enrichment culture) to biodegrade single- and dual-contaminant mixtures of 
trichloroethene (TCE) and hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) under anaerobic 
conditions, using acetate as an electron donor and carbon source.  In single component batch 
tests, both cultures degraded 0.6 – 1 mg RDX/L and its nitroso metabolites to below detection 
limits in <7 d.  During initial 9-d TCE biodegradation tests, the anaerobic sludge did not 
transform TCE, whereas the facultative culture transformed approximately 10% of the initial 1.4 
mg TCE/L.  Prior to dual-contaminant batch tests, both cultures were grown in the presence of 

 



TCE.  Subsequently, both acclimated cultures rapidly biodegraded mixtures of RDX and TCE.  
Both cultures degraded RDX and RDX-nitroso compounds to below detection limits in <4 d. In 
the same tests, TCE-acclimated anaerobic sludge converted TCE primarily to cis-dichloroethene 
(cis-DCE), while the acclimated facultative culture produced cis-DCE and other chlorinated 
metabolites.  These preliminary results demonstrate that anaerobic bioremediation may be part of 
a feasible groundwater remediation alternative for mixtures of TCE and RDX. 
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